
..~

Personal
Canada $2.75/US $2.50/FF 8.80/F L 4.00/SFr 7.20/1R £1.111

8Fr 83.00/SKr 12.80/DKr 21.00/Lire 4200/DM 5.50 World June 198275p

BRITAIN'S LARGEST SELLING MICRO MAGAZINE

WORLD EXCLUSIVE: ZX SPECTRUM
We Benchtest Sinclair's new 16k colour micro



145
PATTERNS

, More pretty pictures and the
theory behind them from Alan
Sutcliffe.

BENCHTESTS
".

tl02SHARP MZ-80A.a: Peter Rodwell probes the
innards CifSharp's latest personal
computer.

138
DATABASE BENCHTEST

DBMS2, another CP/M data
management package.

118ZX SPECTRUM
Sinclair's long-anticipated

colour machine, Benchtested for the
first time by David Tebbutt.

130
FRAMES OF REFERENCE

Alan Wood concludes his
series on micros for the DP profes-
sional.

136L
ISP

An artificial intelligence
language, introduced ?y Mike Liardet.
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7th WEST COAST FAIRE

Our summary of goings-on at
San Fransisco's grand-scale expo.

125
SCREENPLAY

Dick Olney looks at games
for the Apple Il.
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NEWSPRINT - -
Roving reporter Guy Kewney

keeps us informed in his own special
way.

92CTUK! NEWS
News and views from 'Towns

nationwide.

93 BRAIN DUMP
Our chance to have our say

(subject to as little discretion as
possible!) .

94
COMMUNICATIONS
Your chance to have your

say - subject to editorial discretion!

96 SUBSCRIPTIONS
Save shoe leather - treat your-

self to the shameful luxury of a
subscription.

98
NOT CALCULATOR CORNER

The Sharp PC1500 and all its
trimmings put through its paces by
calculator supremo Dick Pountain.

100
BANKS'STATEMENT

Martin Banks presents his
monthly monologue.

108
i300KFARE -

The pick of the new micro
books sampled by Malcolm Peltu.

133
SUBSET

More useful assembler language
subroutines.

151
TJ'S WORKSHOP -,

Terminal junkies get their
monthly hardware and software fixes
here.

156
COMPUTER ANSWERS
_ _Sheridan Williams and his crew

peruse your problems.

158
NEWCOMERS START HERE

Our quick intro for new
initiatesj to microcornputing.

159
DIRECT ACCESS '

With In Store, Transaction File,
User Groups Update, ACC News,
CTUK! Centres, Network News and
Diary Data.

t'72LEISURE LINES
.L Another brain burster from
JJ Clessa.

172
PROGRAMS
pew's monthly selection of

reader's offerings.

187
BLUNDERS

_ We confess! -

188
BACK ISSUES

Catch up with what you've
missed - if you can remember what
it was!

264
CHIP CHAT
. More vicious. unfounded lies

and gossip, among other snippets of
morally rewarding information.
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Make the most of your
Sinclair ZX Computer ...
Sinclair ZX
software
on cassette.
£3.95 per cassette.
The unprecedented popularity of
the ZX Series of Sin clair Personal
Computers has generated a large
volume of programs written byusers,

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
'grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VATand p&P) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX81, many of the
cassettes are suitable for running
on a Sinclair ZX80-iffitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack is described
below. And the description of each
cassette makes it clear what
hardware is required.

I6K-BYfE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
theZX81andtheZX80,itcanbeused
for program storage or as a database.

The RAM pack.simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette I-Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft's
mission is to pick up avery valuable
cargo that's in orbit around a star.

SNIPER-you're surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS - your starship is
cruising through space when you
meet ameteor storm. How long can
you dodge the deadly danger?

LIFE- J,H.Conway's 'Game of
Life' has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK-your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF - what's your handicap?
It's a tricky course but you control
the strength of your shots.

Cassette 2- Junior

For ZX81 with 16K RAM pack
CRASH-simple addition-with

the added attraction of a car crash
if you get it wrong.

MULTIPLY -Iong multi-
plication with five levels of
difficulty. If the answer's wrong-
the solution is explained.

TRAIN =multiplication tests
against the computer. The winner's
train reaches the station first.

FRACTIONS-fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADD SUB - addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DMSION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING-up to 500 words
over five levels of difficulty. You
can even change the words yourself

Cassette 3-Business and
Household
For ZX81 (and ZX80 with 8K
BASIC ROM) with 16K RAM pack

TELEPHONE-setup your own
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.

NOTE PfJ)-a powerful, easy-
to-run system for storing and
retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.

BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep ttack of 'where the money
goes,' and at work for expenses,
departmental budgets, etc.

Cassette 4 -Games
For ZX81 (and ZX80 with 8K
BASIC ROM) and16KRAMpack

LUNAR LANDING- bring the
lunar module down from orbit to a
soft landing. You conttol attitude
and orbital direction - but watch the
fuel gauge! The screen displays your
flight status-digitally and graphically.

TWENIYONE-a dice version
of Blackjack.

COMBAT -you're on a suicide
space mission. You have only 12

missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack oflO enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER-the
computer thinks of a 4-digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY- in answer to a distress
call, you've narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10hours time?

Cassette 5- Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out oflO.

BALANCE - tests understanding
oflevers/fulcrum theory with a
series of graphic examples.

VOLUMES - 'yes' or 'no'
answers from the computer to a
series of cube volume calculations.

AVERAGES - what's the average
height of your class? The average
shoe sizeofyour family?The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN fromMEDIAN.

BASES - convert from decimal
(base 10) to otiier bases of your
choice in the range 2 to 9.

TEMP - Volumes, temperatures
-and their combinations.

Cassette 6- Family Quiz
ForZX81 (and ZX80 with 8K BASIC
ROM) with 16KRAM pack.
-Four different quizzes, each
consisting oflO questions suitable
for the whole family. There's a
target time for each quiz, and at the
end you're told how long you took
to answer the questions - and how
many you got right. The quizzes
cover a range of topics - including
maths, English grammar, and
general knowledge.

How to order
Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

5iinc:lair
ZXSOFTWARE
Sinc1air Research Ltd,
6 Kings Parade, Cambridge,
Cambs., CB21SN. Tel: 0276 66104.

r ;';Si:;a;;;e=c~'iffiPoo- ~m-;:l:;'-s::;:y7ul;;B;- - - -l
Please send me the items I have indicated below. Please print

Qty Code Item Item price Total

21 Cassette 1- Games £3.95

22 Cassette 2 - Junior Education £3.95

23 Cassette 3 - Business and Household £3.95

24 Cassette 4 - Games £3.95

25 Cassette 5 - JU!l!or Education £3.95

26 Cassette 6 - Family Quiz £3.95

17 *SK BASIC ROM for ZXSO £19.95

IS *16KRAM pack for ZXSI and ZXSO £29.95

"Post and packing (if applicable) £2.95

Total £ '----
"Please add £2.95 to total order value only if ordering ROM and/or RAM.

I enclose a cheque/PO to Sinclair Research Ltd for £ _

Please charge by Access*/Barclaycardffrustcard no.

"Please delete as applicable.

Name: Mt/Mrs/Miss I I I I I I I I I I I I
Address: I I I I I I I I I I I t I I I I I I

LI~~~~~~I-.J~~~~I_I~~~~O::IJ



The really interesting thing about this picture of a Digico
Prince micro being delivered to the Liberal Party at the
National Liberal Club is the question: what is Lord Avebury
doing there?

Lord Avebury used to kiss babies (or whatever you do to
become Orpington's MP) under the name of Eric Lubbock,
and he remains a prominent Liberal. The Liberal Party is
going to use two Digico Prince micros - but Eric isn't in
the picture because he represents the Liberal Party; That
task falls to the Party's Secretary General, Hugh Jones
(in the middle).

Digico's announcement mentions that the Liberals will
use the micro for 'general accounting, subscriptions for the
party's newspaper Liberal News, and for the large mailing
lists of subscribel:s to fund raising appeals (at present
10,000 names and addresses)'. And it mentions the nice
Digico sales director (with the beard), Steve Moyle.

[imagine it doesn t explain what Avebury is doing
there, because the publicists at Digico felt that some of the
glory of the announcement would be lost if they pointed
out that he was also chairman of Digico.

Oh well, heck: at least it provided seven paragraphs of
publicity to lead into the announcement that the Prince
ca.n now be bought for £6000 with a daisywheel printer
and a big five-megabyte hard disk data storage device built
in. Details on (04626) 78172.

elude somebody specialising
in aids for the disabled,
somebody from the Health
Department in charge of
information handling, some-
body from the- Royal Free
Hospital (Profe.ssor Neil
McIntyre h and somebody
from the Royal College of
Surgeons (Professor James
Payne). .

The only snag: IBM is
giving a presentation on its
'Patient Care System'. I'm
sure that will he inspiring,
but what about micros? A
bit beneath our august
medical dignity, are they?
Not a mention of them in
the whole announcement.

I expect if we ignore them,
they might still go away.

Details from the BMA at
Tavistock Square, London
WCl, phone 01-387 4499.

Atom add
There are so many ways of
improving the Acorn Atom,
mostly by plugging in a ROM
chip that users normally have
a teri:ible time deciding which
chip to buy. You can't
normally plug them all in.

Aha you say - 'normally'.
That m~ans that something
new has arrived doesn't it?

Yes indeed: a Four Outlet
ROM ~daptor. You get it
from CMT Computer Tech-
nology of 6 Turf Park Road,
Royton ••..Oldham, Lanes
OL2 6Er, for a mere £22.
You can then plug in four
different ROM chips -- for
example, a Word Pack text
editor,a Prog Power Tool
Box an Acorn Data Base and
a fa~t cassette controller from
CMT. The only snag is that
you have to use a Poke com-
mand (a '?' in Atom Basic) to
select which ROM you use.

clever things to any messages
that get transmitted;' For
example, you can store
messages and forward them
later when the recipient is
there. Or you can change the
protocols ••..so that a message
from an 1l:5Mcomputer will
make sense to an ICL or Apple
computer.

The trouble is that it isn't
clear (to me) that you can
provide a protocol conversion
service. Inevitably; some of
your users are going to have
the same protocol (they
may not know it) and your
service is going to output
exactly the same thing as it
received:
.But, according to the De-

~artment of Industry, these
value added' services must
first'process in such a way
that when delivered, the
messages have been clearly
altered as to format, proto-
col or content'.

And, of course, 'I'elecom
would never oppose a licence
on such obviously bona fide
grounds, because Telecom
welcomes competition.
Doesn't it? And anyway, the
message will have been stored
and forwarded.

Fortunately, there is an
Advisory Panel which can be
appealed to if you disagree.
It can 'recommend action' to
the Secretary of State.

But I still think it'll end
in tears. -

Run with Clive
Here's your own chance to
beat Sinclair on Sunday 18
July. After all the excitement
of Clive Sinclair's new
machine, get ready forhis
new marathon. Or more
precisely, his new half-
marathon.

The half-marathon is cost-
ing Sinclair £5000 as part of
his sponsorship of the 1982
Cambridge Festival. But he's
going a step further than
merely sponsoring it - he's
running in it, too.

The race starts near his
Kings Parade offices, 'includes
a riverside stretch along
Chesterton Lane, the "Backs",
and finishes in the Marketthem to be put righ t. It will

be given by Dr John Dawson,
the BMA Under-Secretary,
'who will highlight ways of
overcoming poor ergonomic
design, and encourage doc-
tors and manufacturers to
understand how currently
inadequate systems could be
improved to exploit fully the
potential of available com-
puters.'
~ It looks like a high-power
seminar, opened by that
ubiquitous MP and Minister.
Kenneth Baker (Information
Technology chief in the
Cabinet) and with a second
minister, Kenneth Clark of
the Health Department, speak-
ing on the second day. The
BMA is organising it jointly
with the Institution of
Electrical Engineers.

If you feel you need
more guarantees of its likely
importancehthen I can tell
you that ot er speakers in-

NEWSPRINT '..

you have the choice of start-
ing a long explanation to
Acorn and its mail-order
group and hoping they have
records which show it all -
or of going off and buying
Uncle Clive'.s new Spectrum.

Oh, come on, Surely-
you 're not going to quit now?
After waiting so long?

DrMicro
What is wrong with comput-
ers in medicine? Apparently
quite a lot, and the British
Medical Association (BMA)
is out to give the computer
people a good push in the
right direction, by running a
seminar on this subject in
the beginning of June.
'The seminar, 'What's

Wrong With Computers In
Medicine' will feature one
talk on ali the shortcomings,
in the hope of encouraging

Phones 'freed '
I foresee tears as a result of
the Department of Industry's
attempt to 'liberalise' the
Telecom authority.

The idea is that you and I,
should we be brave enough,
can now compete with 'I'ele-
corn even if we use its own
copper wire, by doing extra

Costing around £200, this is a Centronics-interface
version of the Star printer supplied by Stotron of Hastings.
Details on .(0424) 442160.
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Square at the Guildhall
Steps', says the announcement.
That's ver¥ near rival Acorn
Computer s original office
and where Acornsoft is now
based.

Details from the orlaniser,
Brian Allinson of the men-
ities and Recreation Depart-
ment, Cambridge City Council,
which is at Kett House,
Station Road, Cambridge
CB12JX.

Moving in •.•
People describe Japanese
machines in Japan as very
cheap but lacking software.
Over here, they still aren't
even cheap - but with
Mitsubishi's latest idea, may-
be they are starting to get
some software, because the
thing comes complete with
a robot.

The robot is the 'Move
Master', a robot ann which
can move all over the place,
under control-of a CP/M
.microcomputer.

Apart from having the
CP/M software, the micro
also has to have something
called a 'semiCentronics
interface' which is a.Iittle
less than the normal parallel
wires that control Centronics-
type. printers but can be con-
nected to a normal Centronics
'outlet' on a micro. So, to
make the robot work you
need the half-Centronics.
software to send the. right
signals down the right half
of the wires.

Cost of Move Master and
control processor is $5000.
Mitsubishi hopes the thing
will be used 'for training
operators, as a teaching aid,
or as a point of sale display'
(a shop window gimmick, I
suppose), '

With a little luc~,j! will
also prodlethargic Ul\. micro
builders into realising what
they will be up against in a
year or so, when Japanese
machines do start spilling
over into the West. But I
doubt it: they will carry on
making 'hand-crafted quality
machines' which will go the
way of the Norton motor-
bike and the Dodo.

Details of Move Master
from the company's Tokyo
offices at 2-3, Marunouchi

2-chome Chiyoda-ku, Tokyo
100, Japan - or wake up in
the night and phone (218)
2173.

Auto office
An office automation confer-
encel backed by the Institute
of Directors and supposed to
be 'part of Information Tech-
nology Year', is running from
15-17 June at the Barbican
Centre in London. It is organis-
ed by the organisers of the
Which Computer? Show,
Clapp and Poliak Europe.
That's all the details I have at
press time: further inform-
ation on 01-747 3131.

PET show
The PET Show, still a bit
bigger and more important
than any other specialist micro
show in Britain, runs from 3
to 5 June at the Cunard Hotel,
Hammersmith. Over 100
exhibitors will be- there, and
while the hardware will be
mainly the same from one
stand to another, there will
be lots of different (and
competing) add-ens, software,
and other ideas to compare.

If for nothing else, get
there to see Jim Butterfield,
the world's greatest PET
expert. I think he actually
knows more about the PET
than there is to know. And
he will be meeting the
worried, curious or otherwise
fascinated, courtesy of
Commodore. Details on
Slough 79292

Apple Logo
Just because a language is
easy to learn doesn't make it
easy to write programs in that
language - as a great many
Basic programmers are start-
ing to find out. Which
accounts for the number of
people who are getting
enthusiastic about Logo, a
teaching language which
actually encourages people to
write good programs, and to
learn good programming
habits.

Latest to get enthusiastic
about Logo is Apple itself,
. which has announced an
official Apple Logo. Hope-

The Move Master - see 'Moving in ..
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E"PISODE
The NEW compact 1.5MB
Standalone Compu.ter

EIllllilliilli1995 + VAT

EPISODE - A high performance standalone
computer at a down to earth price. Capable
of sharing data bases.

• FLEXIBLE - COMPACT - ADAPTABLE. The
Episode allows user choice of VDU's and .
printers, takes up the desk space of a legal
document and under its CP/M operating system
ensures availability of technical and business
software for both technical and non-technical
user.

• Word processing/mailing. Financial planning
• Integrated accounts • Stock control
• Payroll • Information management

• A wide range of languages and utilities is
available under CP/M to the technical user.
BASIC, FORTRAN, cosot, PASCAL, etc.

• Can be used with existing mainframe terminals.

Standard features
Z80A Processor, 64K RAM, Diagnostic PROM, Dual
5" double sided double tracked drives (1.5MB total),
Dual RS232c ports, Centronics parallel port, battery
calendar clock.

REGISTERED
TRADEMARKS:
CPIM - Digital

Research

All prices

NEWSPRINT
fully it is a good version
because there are so many
different people around, all
offering their own versions,
that it is going to be very
difficult to know which one
to recommend - but the
Apple version is almost
certain to become the stand-
ard. Just because Apple is
behind it, probably.

Available from Apple
dealers.

Single· handed
WP
Our lovable Editor has a thing
about a one-handed typing
device called a Microwriter,
which requires you to press
five keys in many different
combinations to create the
whole printable typewriter
character set.

He has learned to type
with one hand and therefore
wishes everyone to know that
you've just missed the chance
to see the thing at the Word
Processing exhibition on 25-
28 May. Oh, maybe you've
just got time to see it if you
run or the issue got printed
early. It's at the Wembley
Conference Centre in
London.

The company was also
planning to launch a new
product just before the show
but didn't tell us what it was
(please see 'The Line Is Dead ')
in time for 'this report.

Motorola's partner in the
development ofits giant 16-bit
processor, the 68000, is semi-
conductor firm Mostek ...:-.
which has now announced a
few enormous chips of its own
to add to the 68000's
potential. .

. The company has published.

details of four new chips in
the 68000 family, including a
'single-chip computer' with
a few extra functions
included that would normally
require extra chips and com-
plicated interfaces to the
central processor.

It isn't meant for comput-
ing work but for using as a
controller chip inside some
automatic machine. That
chip won't be available for at
least a year, however.

More significantly for us
computing types, there is a
serial input and output con-
troller, which will make it.
simple to take the 16-bit
parallel codes inside the
central processor and queue
them up into a serial stream
of pulses for transmitting
or receiving - in quite com-
plex manners such as
ordinary asynchronous
communications; or IBM's
favourite bisynch (binary
synchronous) and even
including IBM's complete
SDLC (synchronous data
link control) protocol. That is
all on a chip due to be tried
out by the end of this year,
and possibly available to
builders within 12 months.

There is also a multi-
function peripheral chip, to
provide 'the three most
popular peripheral functions,
of serial input and output,
timers, and parallel input and
output, into one device,' says
Mostek. By inRut and output,
Mostek doesn t just mean a
string of serial information but

.complex tasks such as feeding
data streams directly into
specified parts of the comput-
er's memory without having to
interrupt the processor - .
direct memory access or DMA.
That chip too will appear to-
wards the end of this year
and will be available in
around 12 months in high
volume (perhaps). .

Finally, Mostek has decid-
ed to 'follow lntel, .Digital

.IUII"

The little white box inset, looking like a one-ring electric
cooker on its side, is actually a power supply and fan which
can reduce the temperature inside your Apple from 47
deg C to 23 deg C, and can also power the machine, a
printer (or hard disk) and the fan, while cutting out several
of the electrical interruptions that can come down the
mains and screw up your Apple, It costs £150 including
VAT, and details are available from Avitek near Reading,
on (049 162) 765.
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IS IT
WORTH IT?

All this stuff going around about Infor-
mation Technology year makes one
wonder where it is all likely to lead.
What exactly does the future hold in the
brave new world that we are constructing
- or appear to be constructing (I some-
times get the feeling that it is in fact
constructing us)?

The question is an interesting and im-
portant one, for, while there seems to
be overall agreement that we need to
exploit Information Technology, there
seems less clarity about what bits of the
stuff are, or may be, needed, and exactly
why they may be needed. These are
important aspects because there is the
considerable danger of a variety of boats
being missed, either because the tech-
nology has been adopted far too keenly
for its own sake, or has been adopted
not at all because people have been
frightened off.

Such topics very often form the
subject for debate at lunches or dinners
populated by the cognoscenti of the
computer and 'Information Technology'
industry. The arguments are usually
pretty erudite, and fully consider the
subtleties that are inevitably involved.

For the average person in the street,
however, such debates might just as well
be in Swahili. It is an observable fact
that among the non-computer-oriented
populations of the world, the concepts
and applications of computers are very
poorly understood. Not only that, they
remain poorly understood, no matter
how much verbiage those 'in the know'
try to lay on them. It is only when
something specific happens to one
individual - often an inconsequential
event of no particular value to others -
then suddenly that individual makes the
transition from 'non-understander' to
the state of enlightenment. It's all rather
like Zen Buddhism.

Information Technology is now
suffering from this encumbrance. IT (if
you'll pardon the word) is important for
a wide range of strategic, productive and
life-enhancing reasons that are too com-
plex to fully enter into here. But any
coherent use of it will come from its
natural adoption by users, rather than
its imposition by a necessarily small body
of planners, no matter how 'correct'
they may be. To be effective as an inte-
grated part of our future, Information
Technology should have the natural
feel, the 'oneness', of a place like Castle
Coombe, not the sterile 'correctness' of
a high-rise building estate.

But to get to the former, as wide a
cross-section of the population as
possible has to participate in the design
and implementation of the Information
Technology infrastructure, and if they
don't understand the subject that be-
comes very difficult. Hence, of course, In-
formation Technology Year, 1982.
This aims to publicise and support

Information Technology in a wide range
of applications and areas. In some it has
already done well, especially where
there is an existing and definable user
interest - for example in business-
oriented applications.

It has also been involved in pushing
the subject in other areas where the
acceptance has been somewhat slower,
but where its long term impact is liable
to be far more significant. One such area
is the use of IT in the home.

It is now necessary that, for a short
paragraph, I come clean. I have had
some involvement with this myself,

technology, whatever it is.
To achieve this, however, poses con-

siderable problems for, though publicity
helps, it also hinders many people. It
just creates an awareness of something
'out there' that they do not, and firmly
believe they cannot, understand. In the
long term the solution would appear to
be the provision of ways in which people

·8

Martin Banks questions the relevance of Information
Technology Year.
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having done some work on the showing
of 'IT in the Home' at the Ideal Home
Exhibition. This was a project to try
and demonstrate some of the ways
Information Technology may change
the way we live. It was designed to pro-
mote interest, and maybe pose some
questions, for only through lodging
questions in people's minds firmly
enough that they wish to seek an
answer will there come any understand-
ing of what IT is all about.

I would not dare attempt to assess
the success of the project, certainly ob-
jectively, for as one of the team involv-
ed in its development I am, for better or
worse, too close to be objective. There
are some aspects which bear some con-
sideration, however, even from a subjec-
tive viewpoint.

The main ones are those already stat-
ed: getting people sufficiently know-
ledgeable to contribute to the design of
the IT system, and what actual products
they are likely to come up with.

The application of IT in the home is
a nebulous area at the best of times,
where only one or two specific appli-
cations come readily to mind. At the
Ideal Home, where the IT project was
given extensive bed and board in the
show homes of Barratt Developments,
these areas were satellite communi-
cations, the office in the home, and
energy management. Even then, it was
only the Office in the Home concept -
in this case based around a brand new
ICL Personal Computer (nee Rair Black
Box) coupled to a Prestel interface
developed jointly by Johnson Micro-
computers and B&B Computers -where
the issues were fairly clearcut.

The technology does and will allow
more people to work either part-time or
full-time at home. The demo at the
Ideal Home simply showed how.

But even satellite communications, a
subject which at first sight is fairly
understandable, has some extensive grey
areas, both in terms of telecommuni-
cations and telephones, and broadcast-
ing. The same can be said for energy
management, where the enhancements
that are now possible to the simple
control systems of today often require
great gobs of lateral thinking for their
implications to be fully appreciated.

And appreciation is the problem.
There is an ancient law (or if there isn't
there should be) that says that people
will not accept a new technology any
faster than they can see a good reason'
for having it. Once people see the reason,
then they usually become very adept at
thinking up entirely new uses for the
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can see IT in action and make use of it
themselves. In days of yore there must
have been considerable doubt about the
railway or electric light until their uses
were appreciated. Our trouble, in terms
of some of the obvious strategic require-
ments of exploiting IT, is that we do
not have the time to wait for that
appreciation to grow. Unfortunately,
there seems no way in which the process
can be speeded up.

As that appreciation eventually
grows, however, the home will become
a goldmine of potential applications of
IT-oriented products - from the banal
.to the truly ingenious. There is so much
scope for the lateral thinker in this area,
for that classic phrase 'we have the tech-
nology' is to all intents and purposes
now true. This means that at last the
technology actually becomes secondary
to the application, that the end makes
use of the most appropriate means
rather than the means dictating what
end is achievable.

For the Ideal Home Exhibition we
tried to produce such an application.
Whether we succeed is arguable, but the
end result created some interest if no-

thing else. That result was the 'Talking
House', a system whereby the home
owner would be able to interrogate the
home using a telephone.

One thing this exercise demonstrated
above all else is that, despite the propa-
ganda, things can be achieved very
quickly in the UK. The idea was simple
enough ( a classic 'back of a fag packet'
design). Build a computer system that
would respond with speech to the
sensed input from a telephone keypad.
In that way, the house could be interro-
gated about itself. A typical Q and A
would be, for example, about the
current temperature. 'The temperature
is one-eight degrees', the house might
say. To change that, key in the numbers
- a simple and direct 'communication'.

From that simple concept to the
finished article on the stand at the show
took just under three weeks. A Comart
Communicator became the basis of the
system, which was connected, with
some burned midnight oil and the odd
oath by Ross Electronics and Millenium
(the engineering team), to a Texas In-
struments Superspeaker speech synth-
esis board. All that was missing to make

it a real product rather than a demon-
stration was the interfacing to such
items as the central heating controller,

In the end, the most interesting aspect
of the exercise was to observe the react-
ions of the public, especially after the
media (and in particular the radio) latch-
ed on to the obvious gimmick aspects.

Some just thought it silly (and
maybe they were right). Some thought it
sounded extremely odd for 'a- tape
recorder' and failed to comprehend the
idea of speech synthesis. Some could see
how it could be used - extended even -
but then they tended to come from the
electronics industry so understood any-
way. Some just came to listen because it
had been on the radio. Some, like a
blind lady who came especially to hear
it, could obviously visualise much greater
scope for its application in the home.

This was just one potential product
for the home. It created interest and in
some cases real appreciation not only of
its specific details but also of what it
represented conceptually. It is highly
unlikely that it will ever become a real
product. It is to be hoped however that
the appreciation does become real. mm
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SINCLAIRZX
SPECTRUM

Once again Sinclair offers value for money with a vengeance - colour, sound and graphics for £125!
David Tebbutt reports.

Well, he's done it again, hasn't he?
Uncle Clive has gone and shown the
world how to produce a decent colour
personal computer at the sort of price
only he can conceive. Two versions of
the Spectrum are available - 16k and
48k at £125 and £175 respectively,
including VAT. If you want to upgrade
your 16k machine to 48k later on, it
will cost you £60. At the moment, the
machines are available only by mail
order. The Spectrum (ZX Spectrum to
be precise) offers colour, high resolu.
tion graphics and sound and, at the
price, it has just got to be the best
value for money around.

Like most computers at this level,
the Spectrum plugs into the domestic
television and uses a normal cassette
recorder. The ZX printer can be
attached and, with a little modification,
ZX81 programs will run happily on the
Spectrum. A £50 miniature disk drive
(the ZX Microdrive), communications
facilities and an RS232 interface will be
announced later on.

Hardware
The Spectrum measures just 233x144x
30mm and weighs in at 520 grams
excluding the separate power supply
and cables. It looks extremely elegant
and, unlike its predecessors, it has keys
that actually press down.

You'll not be surprised to learn that
there are hardly any components inside
the machine: 14 chips, a UHF modula-
tor, a piezo-electric 'speaker' and an
assortment of capacitors, resistors,
diodes, crystals and a coil make up the
complement. I swear that some of my
crystal sets had more in them. All this
is mounted on a single board and,
looking underneath this production pro-
totype, I notice that there's not a single
patch. The only odd thing about it is
that there's a big blob of green plasti-
cine stuck around the coil. The coil on
the review machine does whistle a bit
but I understand that production-
machines come with suitably lacquered
coils to eliminate this problem.

A hefty edge connector at the back
brings out just about every signal you
could wish to have. This is used for
printers, communications and disk drive
connections. Inside there are two spare
sockets which accommodate each end
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of the 32k memory expansion board.
This is a great improvement on the
ZX81 memory expansion which tended
to drop off the back of the machine at
the least provocation. Talking of sockets
(well I was, just now), every chip except
the ULA is socketed. The reason the
ULA isn't is because it gets darned hot
- putting it on the PCB allows the heat
to dissipate better.

The keyboard comprises a one-piece
grey rubber moulding mounted over a
pressure-sensitive membrane. The keys
poke up through holes in a black metal
plate and I must confess the feel is more
that of a calculator than a typewriter.
Most key tops have three symbols on
them and, in addition, most of them
have another two associated inscrip-
tions printed on the metal surround. If
you're anything like me you'll find
yourself reading the whole keyboard
each time you want to find a function.
You do get used to it after a while: in
my case it took a couple of days. I
found that red symbols on grey key tops
are quite difficult to read and, thinking
my eyesight might be going, I showed
the machine to a number of friends, all
of whom had the same difficulty. I
showed it to my Ll-year-old and he
thought it was just fine, though.

A power supply is included in the
price, so there's not a lot of point
risking one of your own and blowing
the Spectrum up. The two cassette leads
terminate in 3.5mm jack plugs so be
sure that they work with your recorder
before you embark on any major pro-
grams. It took me four or five tries
before I found the right volume setting
on my tape recorder. Once this was
found, though, program loading presen-
ted no problems.

1 tried the Spectrum on three tele-
visions and the results matched the
quality of the sets used. The display
comprises 24 lines of 32 characters with
the bottom two lines reserved for
messages and entries. The display can
also be regarded as 176 x 256 resolution
for graphics work. High resolution
graphics work is best done in two
colours as you will see in the Firmware
section of this review. The screen,
border and individual characters can
each take on one of eight colours and, in
addition to this, characters can be bright
or flashing. Other screen attributes

like inverse and overprinting relate to
the whole screen. More on these later.

The single channel BEEP facility
is about what you'd expect from a
piezo-electric speaker. It does sound
slightly better _ amplified from the
cassette port but it's still pretty awful.
A couple of octaves around middle
C aren't bad; but the other eight are
best used for sound effects. At the high
end they warble and at the low end they
grate - BEEP is a refreshingly honest
descrip tio n.

Really, there's not a lot more to say
about the hardware. It is a very profes-
sional job; looks smart, works well and
manages to squeeze 191 legends on to
just 40 keys!

Firmware
Here's a new section for pew Bench-
tests. All the software on the review
machine was in the ROM chip which
also contained the character set. This
time Sinclair has gone for a basic ASCII
set (upper and lower case) with the
addition of both built-in and user-
defined graphics characters. Outside of
the range SPACE to QUOTES (32 to
126), many of the codes have special
values relating to Spectrum keys and
functions. For example, you'll find a
copyright symbol key. (Now why didn't
anyone else think of that?) You can
define up to 21 characters of your own.

Two screen tables are maintained in
memory - one for the displayed charac-
ters themselves and the other for the
attributes which describe how they're
to be displayed. These attributes can be
tested from within a Basic program. The
character colour is referred to as INK
while the background colour is called
PAPER. Isn't that sensible? Each
character can have its own value for
INK, PAPER, FLASHING, BRIGHT-
NESS, INVERSE and OVER. The last
two should be explained: INVERSE
simply means that the dots which form
the character are printed in the PAPER
colour while the PAPER is printed in
the INK colour. OVER is special: it
allows you to merge a new character
with the one already at the screen posi-
tion. The rules are that two INKs or two
PAPERs print PAPER otherwise it
prints INK. This means that you have a
neat way of removing the last thing
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16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
ousehold management systems
or example.

5iinclair
X81

Kings Parade, Cambridge, Cambs., CB21SN.
eI: (0276) 66104 & 21282.

Available now-
the IX Printer
for only £59.95

At last you can have a hard copy
of your program listings - particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplled.alonq
with full instructions.

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for fu rther intructio ns.

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt-
and we have no doubt that you will be,

r-----------------------~To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order' I
Qty Item Code Item price Total

£ £
Sinclair ZX81 Personal Computer kit(s). Price includes
ZX81 BASIC manual, excludes mains adaptor. 12 49.95
Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95
Mains Adaptor(s) (700 mA at 9V DC nominal unregulated). 10 8.95
16K-BYTE RAM pack. 18 29.95
Sinclair ZX Printer. 27 59.95
8K BASIC ROM to fitZX80. 17 19.95
Post and Packing. 2.95

D Please tick if you require a VAT receipt TOTAL £ _
*1enclose a cheque/postal order payable to Sinclair Research Ltd, for £ _
*Please charge to my Access/Barclaycard/Trustcard account no.

'Please delete/complete as applicable. I I I I I I I I I I
Please print

Name: Mr/Mrs/Miss

Address: I I I I
I I I I I I I
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the heart of a system
thatlrows with you.
19BOsaw a genuine breakthrough -
the Sinclair ZXBO, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 19B1, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZXB1 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZXB1 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.
Lower price: higher capability
With the ZXB1, it's still very simple to
teach yourself computing, but the
ZXB1 packs even greater working
capability than the ZXBO.

It uses the same micro-processor,
but incorporates a new, more power-
ful BK BASIC ROM - the 'trained
intelligence' of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZXB1 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

Every ZX81 comes with a comprehensive, specially- written
manual- a complete course in BASIC programming, from
first principles to complex programs.

Higher specification, lower price -
how's it done?
Quite simply, by design. The ZXBO
reduced the chips in a working
computer from 40 or so, to 21. The
ZXB1 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 1Bchips from
theZXBO!
New, improved specification
• ZBOA micro-processor - new
faster version of the famous ZBO
chip, widely recognised as the best
ever made.
• Unique 'one-touch' key word
entry: the ZXB1 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.
• Unique syntax-check and report
codes identify programming errors
immediately.
• Full range of mathematical and
scientific functions accurate to eight
decimal places.
• Graph-drawing and animated-
display facilities.
• Multi-dimensional string and
numerical arrays. r _
• Up to 26 FOR/NEXT loops.
• Randomise function - useful for
games as well as serious applications. ful(!!i: , .. ::r
• Cassette LOAD and SAVE with
named programs.
• 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.
• Able to drive the new Sinclair
printer.
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 1BZXBO chips.

Kit:
£49.~

Built:
£69.~
Kit or built - it's up to you!
You'll be surprised how easy the
ZXB1 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours'
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 700 mA at 9 V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
yourTV (colour or black and white)
and cassette recorder.



A slightly upmarket (by Sinclair
standards) machine offering colour
and sound and reasonable graphics at
a price far, far below that of any
equivalent machine was a logical step
to take especially in view of Sinclair's
obviou; annoyance at being left out of
the BBC deal.

What is interesting, though, is that
the Spectrum does not replace the
ZX81, as the 81 did the 80 - it's an
addition to the range and the ZX81
will continue in production. In fact,
production of the 81 is to be increa-
sed to a target of 150,000 a month by
the end of the year.

'The ZX81 will continue to be ideal
for the person who wants the lowest
possible entry cost into computi~g,'
says Sinclair. And to prove the pomt,
he's knocked £20 off the price of the
16k RAM pack.

At the moment Spectrum is avail-
able only by mail order and is only
on sale in the UK - there are no plans
yet to market it through retail outlets,
as is done with the ZX81 through
W H Smith, and export versions are
not planned until the end of the year,
with the USA being the first (and
largest) market to get the new
machine.
Peter Rodwell
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tVhataboutthe'81?
It was no secret that 'Uncle' Clive
was going to launch a knockout micro
- he's put a bomb under the industry
twice already, producing machines
which brought computing power with-
in everybody's reach at prices which
drastically undercut the competition.

printed and restoring what was there
before it.

By now you have probably realised
why it is best to stick to two colours
when doing graphics work. Since the
colour of the INK and PAPER relates to
a whole character position, then each
time a new colour graphics point is set,
all other set points within the boundary
of that character are set to the new
colour. This makes for a very curious
effect to say the least.

Mathematical accuracy is to 9%
decimal digits and a fairly full range of
mathematical functions is accessible
from the keyboard. While on the sub-
ject of keyboards, this one has a built-in
software 'click', an upper-case lock key
and automatically repeating keys. Like
the ZX80 and ZX81 before it, the
Spectrum makes great use of single
stroke keyword entries. In fact, I think
every standard function and command
is obtainable in this way. You'll even
find things like >= and <= occupying
their own pieces of grey rubber.

Basic
The Spectrum comes with a very useful
version of Basic. It will be quite familiar
to anyone who is used to the Microsoft
types of Basic and a doddle to learn for
those new to the language.

Rather than go through all the
features and functions of the language,
I have summarised them in a separate
box. Here, I'll just comment on the
unusual and interesting aspects of this
particular implementation. Unlike some
Basics, it is a teeny bit strict about
things like using LET before assigning a
value to a variable name or putting
GOTO after a THEN. My view is that
this is all jolly good discipline and it
is more than compensated for by the
fact that Spectrum pops in all those
spaces which make programs so much
easier to read. Of course, once you've
found your way round the keyboard,
the single stroke keyword entry is a
joy. (I've got a feeling I said that in my
last two ZX reviews.)

SAVEing and LOADing cassette
tapes gives plenty of scope on this
machine. You can save a program nor-
mally, you can save it so that execution
starts automatically when it is reloaded,
you can save arrays, you can save parti-
cular chunks of memory and if you
want to keep a pretty picture you've
created then you can use the SCREEN$
option to save that too. All saved pro-
grams can be verified after saving. The
screen save can't be verified because the
display is changed during the verify
program and it would not then match
that held on tape. The LOAD command
can, of course, handle any tape created
by SAVE. The MERGE command
allows you to merge a program on tape
with one already in memory. Program
lines which are duplicated are over-
written while all others are suitably
interleaved.

The graphics facilities are great fun.
You can draw straight lines, curves and _
circles on the 176x256 pixel (PICture
ELement, or dot) window. Position 0,0

cular pixel is set. You always DRAW
from where Spectrum thinks you are on
the screen. For example, a command
DRAW 10,10,pi would draw a semi-
circle ending up 10 places to the right
and 10 above the current position. A
fraction of pi would provide a different
arc while zero, or no third argument
(DRAW 10, 10) would draw a straight
line. The curve can be drawn on either
side of the centre line by making
the third argument a positive or nega-
_tive number.
- The CIRCLE command uses three

arguments: x-axis, y-axis and radius.
Remember, the OVER command can be
used to erase something already drawn.
I used this feature in conjunction with
DRAW, PLOT and CIRCLE to create
cartoon effects. OVER is also useful for
embedding text in a drawing. When set
on the text merges with the existing
lines in the drawing. When set off it
prints the full 8x8 character, completely
replacing anything already displayed at
that position. Incidentally, SCREEN$
can be used to return details of the
contents of a character position. Used in
conjunction with the PRINT AT
command, this could be a good way of

is at the bottom left-hand corner of the
screen. You can define up to 21
graphics characters of your own which
is a superb feature if you're into writing
your own Space Invader or Pack-Man
games. I had a lot of fun drawing and
animating little people on the screen.
The nice thing is that you can do all
this sort of thing without leaving
Basic. A BIN (binary) notation has been
introduced which allows you to define
numbers as a series of Os and 1s - just
the ticket for designing funny charac-
ters. Each character comprises eight
lines of eight points, so a succession of
eight BIN numbers is all you need to
define such a character. Another use for
user-defined graphics is to squeeze some
extra colours out of the machine. If you
lay ou t the 64 pixels like a chess board
and choose suitable INK and PAPER
colours then you can get some interest-
ing effects. Most of them will be awful
but persevere - some will be good.

You won't be surprised to learn that
line drawing and circle plotting are
achieved using the DRAW and CIRCLE
commands. A PLOT command allows
you to plot single points. POINT
enables you to find out whether a parti-

Spectrum Basic
Functions

ABS
COS
OR
STR$

ACS AND
EXP FN
PEEK PI
TAN USR

ASN ATN
IN INKEY$
POINT RND
VAL VAL$

BIN
LEN
SGN
¥

CHR$ CODE
LN NOT
SIN SQR

ATTR
INT
SCREEN$

Operations
+ - * I = > < <= >~ <>
Statements
BEEP
BORDER
BRIGHT
CAT
CIRCLE
CLEAR
CLOSE
CLS
CONTINUE
COPY

OVER
PAPER
PAUSE
PLOT
POKE
PRINT
RANDOMIZE
READ
REM
RESTORE

LOAD .. DATA
LOAD .. CODE
LOAD .. SCREENI,il
LPRINT
MERGE
MOVE
NEW
NEXT
OPEN #
OUT

RETURN
RUN
SAVE
SAVE .. LINE
SAVE .. DATA
SAVE .. CODE
SAVE . .8CREEN$
STOP
VERIFY

DATA GO '1'0
DEF FN IF .. THEN
DELETE INK
DIM INPUT
DRAW INVERSE
ERASE LET
FLASH LIST
FOR .. TO .. STEP
FORMAT LLIST
GOSUB LOAD
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of contents. I read the whole manual a
couple of times before starting the
review and I found it a real problem to
find things that I knew where there
somewhere. I must admit that the style
wasn't to my liking; it's a little verbose
and the individual chapters seem to lack
structure. I also found the inevitable
errors which might cause a beginner
problems - things like a minus sign
being printed instead of equals, for
example. The manual certainly seems
to cover everything, so if a table of
contents and a comprehensive index are
added you'll probably find it adequate.
It's certainly an improvement on many
manuals on the market.

idea could then be useful in offices for
things like telephone directories, notice-
boards and memos.

Prices (inc VAT)
16k Spectrum
48k Spectrum
32k Memory
Microdrive disk
RS232 + Comms
ZX Printer

£125
£175

£60
(estimated) £50
(estimated) £20

£59.95

making your program find a suitable
place to print a sort of 'label' on a draw-
ing. The AT allows you to define the
row and column at which printing
should start.

A few instructions I particularly
noticed as I went though the manual
were READ, DATA, RESTORE and
VAL$. READ and DATA are old
friends although I can't remember
them being on previous ZX machines.
Using the DATA command you can pro-
vide lists of information at the begin-
ning of a program. Each READ instruc-
tion takes the next word from this list.
RESTORE can be used to set the DATA
pointer to any DATA statement. VAL$
baffles me - it strips the outside quotes
from string expressions and returns the
string value of the result. Perhaps some
kind reader would care to suggest a
worthwhile application for this feature.

Now let's have a look at our honestly
named friend, BEEP. There's not a lot
to tell, really, except that you can
control both pitch and duration. Notes
below middle C are represented by nega-
tive numbers, those above by positive.
Twelve numbers make an octave. (If
you look at a piano keyboard you'll
find that there are seven white notes
and five black notes per octave.) Middle
C is zero. The duration is expressed in
seconds or fractions of a second. As I
mentioned earlier, the sound isn't
brilliant but it has the saving grace of
being fairly quiet (ComputerTowns
please note). You can pick this sound
up from the cassette ports if you so
wish. I'd say these facilities are more
likely to be used for sound effects than
composing symphines.

That's really all I have to say about
the Basic. It is a very good implementa-
tion for a machine of this size. A
PAINT instruction would have been
nice to fill in graphics shapes, but I
think it would look a bit weird in multi-
colour mode with the colours changing
at each character boundary. A routine
to do this should be simple enough. I
think the screen resolution is quite ade-
quate for most personal users of the
machine. In fact you can churn out
some quite stunning effects using
DRA W, PLOT, CIRCLE and the user-
defined characters.

Before moving on to documentation,
here's a list of the disk commands just
to whet your appetite: CAT, CLOSE,
DELETE, ERASE, FORMAT, MOVE,
OPEN. CAT is probably short for
Catalogue which lists the files on a disk.
MOVE probably copies a file from one
place to another. The others are self-
exaplanatory.

Documentation
Two manuals come with the Spectrum
- a thin but useful introduction for the
complete novice and a thicker one
which explains things in depth. A lot
of effort has been put into this latter
manual. It is professionally presented
and easy to read. Unfortunately, I was
given a photocopy of the final proofs
and it contained no index and no table

Potential use
This is the first machine that I've
reviewed since the Atari two summers
ago that I would actually buy - in fact
I will have probably ordered one by the
time you read this. I would use it for
fun, for fooling around with graphics
and for programming in Z80 code. I
would treat it as a hobby machine, a
way of relaxing. My children have
already become very interested in the
graphics capability and I see this as a
way of giving them a real understanding
of mathematics. A Logo system on this
at the right price would go down an
absolute treat - if anyone out there
thinks of doing it, I'd love to review it.
Of course, there are those who want
to learn to write programs. Once again,
this is an excellent machine to cut your
teeth on. I think that schools and
homes have got to be the prime targets
for Spectrum at the moment.

Later on when the disk drives appear,
this may change. At a predicted £50 for
a lOOk drive, a lot of people who will
have written the Spectrum off as a
hobby machine will have to think again.
Add to that a £20 combined RS232
and communications facility, and you
could be talking about some very
interesting and fairly sophisticated net-
works. At that stage, it becomes a very
real prospect for schools looking for a
fairly grown-up system, but one which
can involve as many pupils as possible.
At Sinclair's prices could we possibly
be heading for the 'one on every desk'
scenario painted by so many futurolo-
gists?

Until those disks arrive there is no
great office potential for the Spectrum.
Once they're on stream then it's pro-
bably just a question of appropriate
software. Information management and
Visicalc-type applications would seem
to be the most likely and, because of
the price of the television, they will
probably be used with portable black
and white machines. No doubt the
dedicated will take their Spectrums (or
is it Spectri?) home to plug into the
colour TV. Most people will probably
wait until Sinclair announces a flat
screen colour television. The network

Conclusions
Well, for the benefit of those who only
read the first and last paragraphs of
these reviews here are my conclusions:
Clive Sinclair has produced a very good
16k personal computer which offers
colour, high resolution graphics and
limited sound for just £125. That
represents very. good value for
money provided that this is the sort of
machine you want. It is ideal for people
who want to learn about computing and
have a lot of fun while they're doing it.
Given the right sort of graphics-based
educational software, it can bring
people very pleasurable ways of learning
subjects such as mathematics and
geography. Once the games programs
start to appear, a lot of people will use
it just for that, although it does seem a
bit of a waste.

Later on, the provision of disk drives
and communications facilities will make
it an even more serious contender for
the school markets and it will begin to
creep into businesses. When the flat
screen television appears then I suspect
that the business interest will rise
because the price will be far more
appropriate. Bulletin boards, memos,
telephone directories, spread sheet cal-
culation and information management
seem to be the most likely applications.

The 'proper' keyboard is a distinct
.improvement on its predecessors, but it
still doesn't achieve - or try to achieve
- the quality of an IBM. All the old
regular Sinclair features are included -
the single keyword entry and the auto-
matic syntax checking as you enter each
command, for example.

My verdict? The best value for
money you can find today! mm
I would like to thank John Mathieson
of Sinclair Research for so patiently
answering my questions.

Benchmark timings
BM1 4.8
BM2 8.7
BM3 21.1
BM4 20.4
BM5 24.0
BM6 55.3
BM780.7
BM8 25.3
All timings in seconds.

Technical data
CPU: 3.5 MHz Z80A
Memory: 16k Dynamic RAM, 16k ROM, 32k expansion option
Keyboard: 40 keys rubber moulding. 183 functions + 8 colour labels.

Auto-repeat
Domestic colour television. 8 Colours or 6 grey shades.
Domestic recorder.
To be announced. lOOk per drive.
To be announced. RS232 & comms.
Basic inROM
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Screen:
Cassette:
Disk drives:
Ports:
Language:
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The life of a micro-hack isn't
- as many seem to imagine _.
a constant round of free
booze-ups accompanied by a
deluge of gifts. Occasionally,
though, there's a break in the
drudgery of sorting through
hundreds of press releases,
and one such break occured
recently in the form of the
Commodore trip to the
Hanover trade fair. This
year's trip was nothing like as
exclusive as last year's (when
the PET Jet was pressed into
service, allegedly to Jack
Tramiels annoyance) but
made up for this in enter-
tainment value. Some 15-odd
(or 15 odd) hacks assembled
one evening at the Gatwick
Hilton (sic) for a press brief-
ing on the new machines and
dinner. Rather oddly the
dinner took place before the
briefing, so the latter was
considerably, er, enlivened by
the antics of those who had
become, well, lubricated. The
festivities continued in a late-
night bar which was some-

thing to do with. the Miss
Reigate contest taking place
in the hotel's ballroom and
where, to his horror, 'Legless'
found himself conned into
paying for a round (with his
American Express card)! To
cut a long story short (ie , we
can't remember much of
what followed), when the
hacks assembled at 6.30am
the following morning to
catch the plane to Hanover,
three of their number refused
steadfastly to leave their bed-
rooms and were thus left
behind when the plane took
off. For a medium-sized con-
sideration from each of these
stay-at-homes, we shall
refrain from publishing their
names next month. Worse
was to follow, though, when
Henry 'Shoestring' Budgett
developed 'food poisoning'
and had to keep leaving the
room during the technical
briefing on the Commodore
stand at Hanover ...
Long standing readers of
'Chip Chat' (if there are any)

will vividly recall our contre-
temps with Commodore a
year or more ago, when CBM
inisisted on billing us for a
review machine, even though
we'd returned it. Not to be
outdone, and, having waitied
a decent interval to avoid
being accused of jumping on
a bandwagon, Ingersoll has
taken to doing the same over
an Atari plus extras which we
borrowed - and returned -
some months ago. First a
request to return the goods,
then an invoice have been
received in the pew ivory
tower. On both occasions it
was explained in words of
few syllables that the
machine had been returned.
But now we've received
another invoice, with an
accompanying letter which
includes the immortal phrase:
' ... according to our Com-
puterised ON APPROVAL
Ledger the above amount is
due to us and the goods are
definitely in your possession'.
Well, we have news for the

'Computerised' Ledger - the
goods are definitely not in
our possession and we don't
owe the £1305 on the
invoice. We'll keep you
posted ... Has Editor
Rodwell gone mad? Not only
has he put himself into hock
to buy a Sirius to accompany
his ageing Cromemco but he
decided to put Sinclair to the
test at the recent Spectrum
launch - when somebody
asked about delivery times,
Uncle Clive promptly replied:
'If you order one today you'll
get it in two weeks.' Equally
promptly) 'Rodders' filled in
an order torm and handed it
to a surprised Clive; now he's
going around claiming to be
the first person in the world
to order a Spectrum ...
Finally, news of a new micro
from Acorn, due for volume
production in October or
thereabout: 32k RAM, 32k
.ROM BBC Basic, colour,
sound, Econet capability and
a rubber membrane key-
board, selling at around £120-
£150.

2.64pew
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